Quantification of tumor cell burden by analysis of single cell lymph node disaggregates in metastatic prostate cancer.
The size of lymph node (LN) metastases in prostate cancer patients represents an important prognosticator, but histological work-up may not reflect the true extent of tumor invasion. We present a novel technique (1) to detect early tumor cell dissemination and (2) to quantify the true tumor burden. Prospectively 232 LN of 20 consecutive patients with prostate cancer after lymph node dissection were longitudinally bisected, one half was subjected to single cell immunocytochemistry for pancytokeratine (CK), the other half underwent routine histopathological work-up and step section analysis. In immunocytochemistry, tumor cell density (TCD) was quantified by calculating the number of CK-positive cells/million leucocytes and compared to routine histopathology and step section analysis. Eight of 20 patients were positive in histopathology and step sectioning, but 14 of 20 patients were positive in single cell analysis. Twenty-five of 232 LN were positive in routine histopathology, whereas 52 of 232 LN were positive in single cell analysis. Median TCD in histopathologically positive LN was 3060.0 x 10(-6) and 9.9 x 10(-6) in histopathologically negative LN (P < 0.0001). Mean TCD of histopathologically negative LN of pN1 patients was significantly higher than the mean TCD of pN0 patients (P < 0.003). Mean TCD per patient correlated with serum-PSA (r(2) = 0.48, P < 0.006). Single cell analysis has an increased detection rate compared to routine histopathology and even to serial step section analysis. The method can detect early tumor dissemination and enables quantification of the tumor burden. The subgroup of histopathologically negative LN with CK-positive cells represents tumor cell dissemination not depicted histologically.